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(54) eohai ^ii^spi a a- ewa 2«§HAicHgjM£io)iAH°i sg^a, ois ews 
g ggA i oia Mai. oi s o i i ^ g a ggg s ^, o i qi i ^i g a ass as ^asi a sa e i 

P^SaiOl XI SIS g^AI3l5= £01511 (moire) I^EIXI SfE^ SA|0|| XH4iHI£! 3 °S 

:h?ies ^asrfe sah ^sbaisxpi :>haisiii si a-. °jg sai oigsioi ch^s soiiah sum 
2ij§HAi§xis p^saioi» 4§s eh ejg SS21 g 2Ssi:hi sn= s e& sya eiAis 
^§fiAisxi°i eiAha^oi gssoii mtMm^ soheu ai s ati sbdHs^a uasife §y 
n&e m ^ysj assioi yxistci. 01^ eisioi oi^g soiiahe sum ™§sai§ 
a si ci^saiiopr §g ci^sehoi £fe xm« agAisife aoheii s#oi s^sixi s°oi 

X|^dia^°S H291SB Si 4= SICK 
£3 

&A\m 2«§sai§xi, soiai, g e& gy 



-£#-2/ £3 

E 1g SOI &}AhS °»§5A| OiSM£l°J ^HtSEOIQ. 

E 2fer S£H e^Ahg °!j§SAI 0)gg£|2| goH AhAIEOICI. 

E3S S gJ^JAIOIIOII 2)2 5«gSAI 0igjgd|2| 3HSE0IQ-. 

E4fe S SJgSJ HI 1 SJ^JAIOHOII °leh °»g£A| CHSM£|« EAI2 3HtlEO|Q-. 

E 5fe E 4011 EAIS 2|2|°| g SMI- IIHg°l =01 XISS 3?| Ul Oil Af 33 8131 ^SEIfe 2H 
3EHS0ID. 



LAISh 



e 6g i ag ??yi eh sseiixi^m «woii m eui sues sae as eais sseoi 
a. 



LAI el g§EO| 



LAI& gSEOICI. 



E 7g S^aiXI^M S,'SJ2| & 83 Oil ^jHHg g|4j°S *ate» i^il 21 

a. 

E 8g S^S2I #^011 3321 SE 8301 £52 3jS EAI& SSEOID. 

e 9^ s^ii IE ssoi sais * g^s°i aeon saoi §£@ 3§ s 

E 10g s gjgoii ojgf hi 2 3A|0||« EAI& 3HBEOIP-. 

e 11s s vaon 21& si 3 ^aiohs eai& jhheoip-. 

E 12^ e if SOU °|§} HI 3 ^AlOilg H|5f81fe 31§S EAIef §§EO|C|. 

e i3g e ^goii °i& &Ahs 2»§fiAi§xion 212 a? a e^foi m^mx\ sje^ sioi xi^dia^E 

S 29IEi ^SSIfe 5i EA|g| ?H^EOIC1. 
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^ oh §SA | -otoii &m ^6i, °»§haisxI2i m *iMm ^ssai ch^m^ioh 

AH ^J^a^l UEfUb £310^ (moire figure) <M %± & B&0\ i^2J = 5ie 2i^s[8^0j P^MBjl 

01 x-ia^ ane so^i ni^m^i zimm ^issai ch^jm^i chi ah °| ^« ( ois 
& Mm ^ssai cH^mai, oimchi s §^ ^y, oioii ^ge § as sysi his 
a a oil ae 2oia. 

gja^o^ p^MEIIOI ^0f-2| mU2J ^§SA| ^Or-011 9\B[0\ Hl^£! <™3SA|^x|^ ^3(Liquid 
Crystal )2J £PI-^^2J S^S^I HICH8K)! 3MxH£|§xl01IAH X^^\&. SJI^ ai^ 1EH2J ^5} 

QI0IEHS ArgXrJr 2J^S ^ 2Wi!8r^ gJ§2J 2JE|II||0|± §*|^ §2) » 4^ &P. 

0|£[ SOI §£1^ ^§ SAISxIS e^OI MP- P^MSilOlM 4^8^! ¥loHAH^ ™§2J Mil ^ 

£ ^ oh§oj xilCH ^£01 ^S8rP. ZL&U, ^§01 4*S±»ate &30IIAH Sgti ttH ^§011 Sggfe 
^e^eJ 0|g SE& DH^ §26fQ. 

01^ SS10I 2^>iU S§J^ AfiSIII 3^ 2H§SA|§X|2J O^dl §^6f 

3il HIOI»HaSE ArgXr^ ^§HA|§x|^¥a 010361 UIS£ 4 s 2|D|»Q. 

0121- &g 01 S£ eilSHAISMte #2] 01 § S EH CHI (H2MH 2|¥ £rM OlgSfOI P±«aiOIS 4^S6^ 
^Ahg ™§fiA|§Xl * iSB »£!2| oilLHXIS £H»0| if ^^A|3|H 0IM 0|g8*OJ PSM3I0IS 

^sstfe fiifi °»§sai§xi^ ^mm ^ &p. 

3dm, BXI 2J¥0IIAH 5^ »&2£ P£»EII0|« ^U8 r ^r EJAFS <™§5A|§x|2| 3^ ^012^ 

^soiiah^ ^:»g ^ssaisxioii uiaKx seal sjxie, 2I¥oiiah m ssoi §&£i^ 

Q^»HI0| ^HIM AigX^I OjAISh 4, ©{}|| £ji= ciSi 3>^P. 

0121 BS 2I¥ ^§01 BSHHBtE 21 M U P^MEIIOpf ^^5H0|= 6^ P^MBIIOI Sxl^MI^ 

xlS^oj ErSOIP. 

0121- xis^ej est ^smx* ijeoiie 21^011 ah g^ti^ ^^2j sgoi s?, 21s 

SS £Sg6K)j P^MSllOl^f ^^M^ &£^M| oh§SA|§x|2J §§3f ^§HA|§x|2J 

JW^Q «UH ^§SAI O|^JMai(100)§ ^P^SPI ?I6HAH^ £ 1 r £ 2 CHI £A|^ df-21- ^01 HI 

oisfoi ^^5f£S flioishfe ^ssAi&xido), s^m ^3ii ^aim^AH &m eij§SAi§xi(io) 

OlCffl, S §xl(20)^ PA| S^(21) * ^ (21) CHI AH ^0| ^51 ^Al 

AISM(10)£ S^£l£^ 6^ XII 1, HI 2 »tt* ¥XH(25,27)^ ^9C|. 

^aaiSS, 0IM ?ffSPI ^loHAH #^1(21)^ ^dia^SOl 4=-^^[fnW]01| lafi § ^EH2J 
LED^I- Afg^P. 

OlxHg S ^S! ^EH2j LEDS A^^o^Mi ^b| 2^^^ 0H¥ 2*}| =?mm ^ ZJLQ . 

nanu ledm ^§saisxkio)2j ^§ v^chi ^is ^mm ^ssAisxidoe led 21- 5^ 

glU ^CH^^^ CH¥?UI^ m, P^M£1I0| ItS U0IIAH2I ^6HX1 ^^2| P^MSil 

oi ^ si^Hi ap. 

0121 ^01 m^^m led^ ^^^2j tiii ^^ai^pi ?I6Hah^ ^ah zi^6mi ^sma^oi 

LEO Oil AH S^S! ^EH2| e)g^o^ ^^gj §EH^ 3S6[b XII 1 , HI 2 ¥XH(25.27)S 

^HAI WQsL mQ. 

XII 1, XII 2 ¥XH(25,27)^ Sgi ^EH2j LEGS 2!XH §EH^ SSAI^J ° PAI ^ 

^^io^ £3A|3|i= IlfSM 4^^§hP. 

^x^£^ f ! ¥XH(27)^ g^^lM ^EH£ H3AI3PI ?imOi ^§ ^OIM ^201 #01 

^^9^ Ah^| m&Z.^. XII 1 ¥XH(27)0|| ^Xl^o^MI ^CHSP. 

01(01, XII 1 mm ¥XH(27)^¥P §M9 #g £ 1011 £AIS Hh2l 1>0I ^§ ArOI^I 0 S i^o^AH ¥XH 
§ 1^2^ SA^P. 

0121 «^CHI 2J6F01 gCHS £±^B PAI ^S£JO]0^ oh^QI 0IS ^^8PI ¥loHAH^ 

p^ mmm dii^lisoi s^^p. 

=?X\\2\°g. XII 1 mm ¥XH(27)o^¥E1 ^EH2| ^Mi £ 1 SE^ £ 2 Oil £A| 

9 ttt2f ^01 ^2 Oil 1L| i^UJ- SA^^Oj 2¥ e^'El gEHM i^fe S^Ah EH id (25a) 0| AF^f 
M3I0IM m&W XII 2 ¥XH(25)0II £g8MI SIP. 

OlffH, XII 1 mm ¥XH(27)^¥P #g HI 2 ¥XH(25)e HI 1 mm ¥XH(27)2f D\J)\& <&*k 

¥^ (25b) Oil ?|xleh m&A\ nH&(25a)^^¥P A|^8F04 QlgS^ ¥^ (25c) Oil 9|x|§[ m&M 

(25a)0il OI^^i^ji n = >il E^Q. 
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ois °imo\ hi 1 mm ^xh(27)q^^eh §Af@ hi 2 aw ^ih(25)s mmo\ m&m ^ 

0|2f ^01 HI 2 Sif ^XH(25)M ga>GI ESS ^EH^ 9 ^S^f- mS DAI SIMi 2IJS3AI3 

M(10)S SAISQ. 

01^, *}A\m eH§SA|§xl(10)S £JAh£ ^AH ^SHAI §jI(10)2J U ^ CHI OH^^ SEH5 g 

£9 " *}A| 2^(15)" Oil yA>@ * DAI HI 2 ¥XH(25)M SUfS * AhgXfHj feO|| SAf§2§M| 

nam, 0121 e*Ahs ^ssai ois«£i(ioo)fe ch^ soiiais ci^hbiioim ^si* 4* 

sm^ §§§ i^p. 

OlffH, §EH2J S ^51 gt«AI3lte HI 2 »ttf ¥Hi(25)2] § &AI HHe(25a)Jlf 

2m§sai§xi(io) lh^oii baj a^(is)s &s ena^ 3±n oims ¥ jh°i hh@oi e 

SI 3^ 20^1 ¥H(moire pattern)?* tt£!I9t= £201 El^l }^£0| ^0HIH 01 M gjaKM PA 
MaiOl £k0| H5f£lb ^HISM SbO. 

01 a US SHISe ^^6PI ?|5HAH sj^ HI 2 B« «HU25)2] a^A* IIH0(25a)^ &A[ H^(15)0| 
0I¥^ 2*£B tf£ StyafXI 8f2D1 01 2 U 31 dHSSoSMI Olfi ^t8}Slte A|£3* 9JL9JLQ. 

01 0, »«AI- nHS(25a) 91 BhAt 3^(15)01 OI¥^ £ 20il EAIS h[9\ «0I 2f 22.5° a CH £ 

otai ^^oi :»§ *^i sas^i ao. 

01 £f SOI m&M nH@(25a)Hf &AI 3^(15)01 OI¥t= 2f£« SSShXI SfH 01 2 U 311 HH^SKH^ 

£ e*A* 3^(15)21 m xi a »&ai- nne(25a)£j jl\x\di moim dai sotai^ ^j^a. 

oi» oi^ oH^E^h gan t^i esjSHAisxioiiAife so^i ti&oi aaam &xi£! ae 

MCH Hm&^3\ S^tjfe Oil! aifSHAISfl ^, 9BAI- HHid(25a)2J III X\9} *}M 3^(15)51 ElxPI- 

50m dai eotai s^ h oi i^^a. 

SES, S^Ah M@(25a) U BIAf a^(15)« A§ 2|E f 0j|» 12, 22.5° g£ AI^M ffH , S&AI- 

HH0(25a)O]| U JA^ B § BB 1 S£ELK)I BJ-AJ 2^(115)°^ ^^£JH Umxife 3AJH a^AI- 
HHe (25a)CHI aahOl ^16^X1 525 g^SCH ^A^ ^§SA| Oi^Mai^l Sfll^ei H6f£| 

oi ^uia^wnsE ^^a^ ^hiss ^^d. 

oi a ^his shib^i ^ishah ^^ai- nn^(25a)2j nixia 2^(15)3 ni xis ^xiaiuo 
5Mi SOhaiM oH^8HlXF 5^ ai^^i- sasid. 

3a|LK BI-AJ 3^(15)21 HI xl^h am 3^ S^AI- nHS(25a)£ DAI HI Stall Ot mD\, g&M HHe(25a) 

a &m a^(i5)a safaiei^^i- ^^oi^t iai dai 20^1 g^oi ^^goi dam^ioi ^ 
^01 3^1 xiaha^ ^hism ^^q. mm 01 «ai ^ah ^sti- u^a ^01 xrnow caaf ^ 
oia^oi &^£i*= ^hisoi ^^yaD. 



&SOI 0imJ2XoH= Jig*! MM 
[DEI AH , g t§8 01 a ^HISM ^Vim ^^.^.M, ¥ i§2| £!S ^^IM A^go^ 

^Ahg ^SHAisxioiiAi sjeia^i ^^2j^ 20^1 m&m m±s\5io\ d AMBiioi xmn ^^ot 
xi <&^m s= a^i^ oil Li xi m ^ea^AH ^jai^i p^Maioig ^01 ^ssAiimy^ g^g^ 
£g ^^a^ aoi ii^sf£i£^ a^oi xn^uia^o^ n£i£ ^p^mfe a Ah a ^ssaisxis his^ 
oil acj. 

^ d^ ">-Ah§ ^ssAisxioiiAH ejaa^i &^a^ 20ml a^e s^iie^ p^sai 
01 s^ai^i^i mm eo^i Hi^api yAfg sH§SAisxioiiAia ^1 his 

»0|| SID. 

^ sa§ D^MSioi xia^s ^^m^ somi hi^ s xi^uia^o^ n^i 

£B ^^a^l «1AH 2"§SA|§x|0il AhgSEI^ ^ SxIM HlS^Oil 2AD. 

^ ggsi 5edb D^Maioi xirns s^a^ 20^1 hm §y xhauis^o^ n^i 
ses ^^api ?i6ioi ^Afg 2H§sAi§xioii ^gsi^ s &m hia his^oii &d. 



01 2f Bg ^ ^^jS ^^a^l ¥i tl- BJ-AhS ^§SA| 01^Ma|OHAH°J £g ^gl^^^D 

^^^oi § HI 1 §1 ^^A|3|fe HI 1 B^l, HI 1 mm X|§9 S¥j UiOilAH M^^le} ^ 

M ^^^H2J "lAh HH^MOII S^5K)j HI 1 i^H M^^g[ g ^fe HI 2 §2g ^SA|5I 

^ HI 2 B^l S HI 2 ^f§ ^§ niXlS ^fe SIAhg 9H§SA|§xia 2^ HH^MOil s^a^ 

HI 3 &n\m S»»D. 

SEth, g ig°J sxjs ^p^6PI ?i§h ^Ali ^gSAi Oi^Mdl^ 2^^eJ g ^51 i^^ HI 1 
^^A|3|^ ^S!, HI 1 If g^g>0|- XISQ g?l LUCHIAH M^^ith S ^51 i^fe HI 2 ^S£J 
£^ XIS^j goj UiOJIAj M^Sjf^ 5§ § «}A|- IlHidoi g ^HiS 5^S^ g 

^ ElxIM g BIAh IIHe2] SF^Oil VIM 3^, 2^01l iSSfb 

^?iS 4:Xf, BIAh 2^31 CH?f8^ 51 2^, &}AF2^ S SI S^^l A^OIOil SU" 
a^ 2H§SA|§xlS S&§hD. 

sEsh, ^ ^gsj ^aapi ?i§i *}A\m eii§SAi§xig g sxi^ e^^ei § f5i 
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li\ 1 ^A|3|^ S£! , ±m S¥Hf£S 3fe mo\± D\BOtt §£!£|CH SI^^Ei HEJ]^ 

2^2] S HI 1 SI XI §3 S?l LH01I AH =M Xil 2 S°^ 

^, «JAH 9H§SA|§X|2i HIxIM i£b SfAh S^OII S^5fb S 2& ^BI Sg^D. 

SEeh, S Sg2| ?S6^I ¥|» *}A\m 5H§SAISx|g S ^5 2 3 ^bd*| Xll^ agjo|| 

AH B»ef 31 «UH 9H§SA|§X|2| 2 Ah 3^011 S^ahOI CI^M£il0IS 4*SI» HH 20^1 §^0| 
^8hX| 8fe 521 MA|3lte njie QIOIEHM &OI eUUS^B Jl^^^ ^ftsfe EMI, EH£! Q| 01 EH CHI 

chsskh ^s#oii s 2s nne§ s^a^ &31, s hhs^j #^oii ^§ mmm m^mo\ oiiui 
ai^sffe bji. oiiui ^ii ophs s 2s- ^bhj si§ xn^ahs= bji as s 2^ 

oim, g rn^ow 2\m 20^1 s&s xiixapi «e «ia[i ^§sai ch^mb.ioiiah°j is ss, oia 

2j§§[ »AFB ^SSAI 0|gJB£l. OlMOil ^§9 S Sbd. 01 Oil g £2 XII 2 

gtas s^s £2i asaoi aasFe a§n[ »ck 

hjh, eohai a&s jospi *}Mm ^ssai oi^meioiiahbi a jsi gga 01 
ssi ?espi 9\m &A\m ^ssai oiaB&i. s sgsxi ^ 3 f 5 as syei xin &mm ^ 

AH 2 2 6^1 Afg£j^ gCHll 2XH §2|6h3IS BD. 

01 SK S ^SOII SJSohlHI A[§i " 2Ah S^" 01 »S 2AhH ^§HA| Oi^M^I °i ?S2^oj oh§ 
SAIHH^ °l TFT 3ISWI §£9 ^ Mg«XI^Ei2] &B0II 1^9 2Ah§0| ^B sh± 2I0IBCK 

oiah, so^i a&s Hi^api b*a>« ^ssai o\ a s a oil ah 2i 5g ssi ^ss^is ma. 

&! XH , B!"AFS ^§SA| Oi^M&PI- CH¥^ 5 Oil AH £ CI^M^ilOl £\^m SP| ?i 6H AH ^ Si ^^A|^ «»• 
A^§ 2H§SA|§xl^ Si §S6fb <yiS£JCHOt §hQ. 

OlffH, &fA^ ^SSAISxIOil g^£J^I 9\m S^ ^^^oj S f5I g^^^^EI ^^9Cf. SJ- 

A^§ ^SSAISXIOII A^g£i^ S^IB OiCDie!- 301 A^£|0)£ ¥^6^1 El ^^^^^ SE^ 
^OlS^gOl OH^ LED ^ I- A^^ ^ 2iCK 0|6K S^OilAH ^^§1 Si M Xil 1 S" Ol ah 

0|2| ^0| S^IOIIAH BfiSS XII 1 SB " S ^3 ^bd" Oil ^J6h04 2g» S^£i " XII 2 

S" 9.^. ^^9Ci. 

^X-il^o^ t g- « 5 ^yg gg§| MaiOl^ 5E^ *fPI §EJiS i^oDi, SSOil^ " S ^Ah 

" oi ^, seioiiAH xii 1 sb s &>Af nneoii °\mo\ e^s s^st xii 2 s° 

0|° , XII 2 SB OHM^ 1EH^ Xll^a " £}At S^" Ol ^!§SA| Oi^Mai^ gJAfSH, ^Ah 

xh^A^ SB CIAI S ^3 ^bd« >l £l¥^ SA^CK 

oia as g>^o^ d|Ah§ ^ssAisxig sst s?, Mgii^ oi^g ^ouhs a^e ^^a^ 3 
01 jm^m oix\&, s s a At nwea baj 3^21 msoi g^th s asdton 

?lxl6^ ^, 951 ?>S ^WOll K^l (TH^Oil AhgXF^ &AhS^ - S £3 ^8 

»a« s« b!ai« tiH «»s 2 miijoiiAH eiHs^i u«i8hb ho^i h^b SS5MI a 
a. 

^o^o^ s oh ail a^s ^§ §xi ^ok sjs^pi ^o^oiiah^ s§6^i Ahgsxiel, p^saioi gxi 
oil ah g^£ii= sohai a^s ^J^a ci^mbiioi xnahs ^^aiejci. 

01 2f ^01 CI^MeilOl XH6hS K^A|3lb 20Mi fi^S ^X|6PI ?i AH ^ ^^hXI ^SOI Ahgg 

5! £HH g>^S S^OilAH Xil 1 SOI S ^bdOil 2^6^01 XII 2 S^^ ^SSOi ^AhS^Oil 

m DAI S 23 ^^1 e^SfOl §Mi EEH eOhBil S^OI ^^mil &EE^ XII 2 SOI Sfl«! 
» ^SI 6^ ^0|2,¥ ^Wi ^SS Hl-AI- ElxlB M^^SMI 6^ ^SOICf . 

3E.HU, ¥ SUM ^ h S2J 3^21- ^01 SiAh S^2j III x\M M3^oMI ^ 3^ P^gaiOl^ CHSI 

§2^ ^ ^SOilAH^ 2 2«H a JSi Ahg6h01 P^gailOl £^ Xi6hg ^^A|3I^ 20MI g^OI 
mxi ehP. 

OltOi, Xil 2 SOI 6PI ?ioHAH^ S 23 ^bd°l S 2 Ah IW§!£| ^01 

6MI g^SJCHOl: g XOID. 

oi OK , s une£i ^b ^sahxia^ i§ti 7?^ioii wtmo. 

s 2- ai- imesj ^§ f?^oji ta^xi &s ^ehoiiah ^ga^i s^n- §?, sxii ci^saioi 

e ^¥OilAH^ ^2S|£ gj2jo] 2Ah 2^51 S 2Ah mx\D\ ^^A|3|XI ^ 

2§ ei^Ai^o^Mi eoMi a^oi g^mxi %w 4= sia. 

zisiu, e»-Pi^ 3^oii^ s xii ci^Maiioi 2^ e Qi^^si s^oiiAH 2 Ah s^m s 2 Ah Hue 
°j ?ixPh eohais ^^Ai3i^ 22i °^ai?jo^^ e ohaii m&o\ ^<gm 4 2iP. 

01 ^^^^^ s 2 Ah nn&2j ^§ f?^oii £i6hoi ^gsh^ii i^ahxi <&m 3^ ^§ P^Mai 
01 §12 oil soheiPh i^ahxi s*^ sohai^h ^^oi 4 2m °jdi 

am, 01^ ^bh^ p^eaioi xnahs ^^Amu. 
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019} »g 3^S »XI8PI «S § ^£ 23 S6*A|0||S Al- 2^31 § 2 Ah fiHEj2| 3H^:?h 

s^s mmm &a. a 2a* " xiss a*r lhoiiah aaaai «s»o S Mi 

a. 

oi [eh , ij§ Hte^ uh^aum 1 : iej xoi wbsishm. uhBsis^i 2Ah 2^21 m xioi 

01, 2Ah£=>£| E|X|2| 1/20|CH£ ?S6fCf. 

oian , sofeii s&g fli^spi ?i5^oi " xis^i g^" lhoiiah ^ssmi astib a 2 Ah im@i8 £ 
^ bsbs sgop> a=£^ xii^r s 4* 210. 

a^ib eo^i s&s xii:hspi " xi§& g?r lhoiiah ggsf^ii escih g &j-aj imes^ 
^oib sas^i g. u^AF nHSMHi §ehm £^ a^:>ii jgsrstt 33 ses ¥»sm. 

SE. 0|2f »g gfHOII 2|ah01 2Ahi! 2«§SA|§X|0|| gf 52tt §?, 3 2 Ah 2 Ah S^S 

iimAPixi an sots soMPh aashxi spi imsog §1211 s boii mg *s xian= aasui 
aa 01s ejahoi ^ui a^§2§£ o^Baioph ^ssmi aa. 

01 6K 0|2f ^8 £S gtglOII SAIi °»§HA| 01^M£I» ^S6p| ?IS SO ^Xll^2 ^£ H 

^^0)1 Q>e STSB §¥8 £2» ^56f01 «S8PIS so. 

a*?s £ 30111= e ^sbi gj^JAiojioH 2jahoj £0heu e^oi b«s*xi nzrs »a>s ™§sai 

§xl CHgJMe.PI- £A|£|Oi 2iQ. 

» ^S2J gJ^AIOIIOil 2JS °»*j£A| CH^M£.|(600)^ SH^oS MO h § §X|(200) * 2 

Mi 2«aHAis»(3oo)s ?«so. 

^X-H^jo^ uh A ^ °»§HA|§X|(300)^ sl^h SSBOl ?Jt$= TFT 3I5M310). TFT 3|SK310)0|| CH 
dHxIS SaiEl }ie(320). TFT D\B(3W)jA B3 H£i 3M5K320) AhOIOH 
^§#(330) 3dlH TFT }|B(310)j» ^§#(330) AhOIOH H£9 sh^(pixel) £^°J ^AF 2^(340)M 
SBSO. 

TFT 3l£K310)0ilfer ±9\m ^Xh°! e^s* M £d XI r^Ei (350) H SBBO. OlffH M & XI ^Ei (350)^ £ 

3CHI £A|£! dh2l- aOI >il0|E £=K351), ^|0|M ^2^(352), ffl-£fllS(353) , 2&l(ohmic) 
^^#(354), r^S^: 2^(355) S EBiiei 2^(355)0! SSSO. DI^S £S¥1 Lg 2^(340) 
2] LHUIOia. 

0l£f 5«§SAISX| (300)^h CH^g 5 Oil AH £ P^MBIIOPI- ^^^^ ?lo^Oj ^MS ^ 

§SA|gx|(300)S| ^^Oll^ S3 &X| (200)^1- ^xiea. 

§X|(200)fe a A I ^^(210), S (230)o^ ^SCf. 

^x^o^, ^§1(210)^ ^^AIOII^ ^d|2^0| DH¥ LED ^§^d& ^H^^ Ahg 

^ ^ 2^a. 

OlffH, LEO SE^zr ^^^^13- e CH0 S^IOI AFg£JCHa£ CI^BBIIOI m& 22^011 2 

S§ ^^A|3PI Oi£je^^ Cl^SaiOl 93 223011 ^I£S S^^OI ?|oHAH^ 

4-&^^ S ^5 £3 ^ (230)M SO. 

01 [EH , g ^bd(230)^ If 2^2^ ^SA|^ ^Ahg ™ § SA| §x| (300)2J Oil 

^ = ^ii <*mm so. 

OI2[ 4^io^ S ^§ (230)^ e±8| SS^i §EH2J £IAH 

^SHAISxl (300)011 2d1£Jb 2 0|2]0|| g 23 ^bd(230)O| 2A^g ^§SA|§ 

XI (300) Oil ^ *}Al& SOI A^gXh2| oj^g ^ 20^| S^OI XI QJ£^ 

neiaoiof so. 

0I6K OlxHg *}A\m 2H§SAI§rx|(300)0il ^ ^ § Hf SOil AH HO^IB ^XlaPI ?i 

S g 23 ^bd (230)2J OSS ^AlOjlMM ^S5PIM so. 

m¥<B £ 4 CHJ a 2S ^^l(230)2J *i gjJRH ^'AlOIPh £A|£|Oi ^11, £ 5 UX| £ 80il^ ® 

2S ^^(230)M Xil^m^ ^SOI £A|£jOi 2iO. 

£ 4011 £AIS g 23 ^(230)^ MBilOlM g^o^ ^2011^ SOhSil &X|g S 2Af 

Me (231)01 i^ao. 

£OMI g^XIS ^ 2M flH§H231)2| JU^tz ^AH £ 3 Oil AH ^gS 2A1- S^(340)3f HIS, 
Sh3HI 1:1 □esFfe 9H^S i^O. 

01 EEH , £0^1 &XIS 2-AI- IIH©(231)2J = CHI WEiM SOFBil Ol^^h ^§90. 

^ ^SOilAH^ S^AIOIIS eOhSII ^Xlg 2Ah nHS(231)2| b| CGH(Computer Generating Hologram) A| 
^SIM MSShOI <i^S -f, ^§9 QIOIEHM ^1^^ 6FOi £0^1 &XI§ 2Af Me(231)M § M 

2 23 ^bd(230)S XII^SO. 

£0^1 axis 2AI- nHS(231)M tfBSPI ?]6HAH^ EhAI- S^(340)2j ttlxl L2J E|x| QIOIEi^F ^fiaf 
O. 

CGH AI^U^ 2| 2AI- 2 ^(340) Oil LH§5^ 2| £0^1 ^Xlg ^> Ah (231)01 XIS9 S?j LHOIIAH ^ 
SS ^ £0^1 axig 2 Ah IIHe(231)2j 

OlffH. £0mi axis 2 Ah nH@(231)2J ^01 ^S6MI £|£^ Sfe " XlS^j g^j" 2 Ah 3^(340)2] 
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m xi £~ *ia\ a^(340)2j mx\9\ 1/2 §£ mtz 201 uigsiao. 

oiceh, 4h*a eojai axig b^ai- nHe(23i)2] =s £ 521 nennsf «q. 3^5.2] ahs^s ^ 

20MI SXIS 2iA[ nH@(231)£| U&fc«CL 

^. nEHH2j :>i^£^ ^ sotai sne »ai- nHe(23D2j aes^i chshxi^u amxi 

m, ois pi^o^ Ai^aioi^M ^na^oj eo^im Hf»sfc^« s§ei ^ eoiapi- g*«»fe ^§2J 
sof^i axis aAi- nH§j(23D°i eojapj vtiisxi s*£^ 4^3 

oismi sohai axis &j-Ah hh§!(23i)°j is oioiEPf aaas, oi is aioiEiM £0>ai » 

xis ®m nHe(23Doi asa a- ^y(23o)oi aiarac*. 

0I6K CGH AI^BOII °I8K)I 6h*a §EH QI0IEI* OISSKM 3 £3 ^bd(230)M S|SWfc 1§§ 

eixi, mi 01^ ^i&(4oo)oii^ ^§ ¥^1^ soil siskh mzm m&o\ ssaixi^M g§ioi ± 

0I~, <£M Sgff SB Oil 216^01 0101 #*a §EH QIOIEIOII 2I6KM ^ £0hai g*XI§ & AI- 

MS (231) B s m sje^ £Sgoi ^ms\^m s^Biixi^M enm tsech 

OI^Mi, £ 6CHI £AI8 btt2f 1^0 1 S^aiX|^M2] SSOilfe MEW QI0|E|2f 21 MS 01 gga 

CI. 

oielh, nne(4io)^ so^ai axis smi- hh ^ (231 )zu- §g§[ §ehm s^aixi^M mm^ 

S0|| 2|6h0j Zl 1IEUJI- CfAl £311 4^ SICK 0|» SXI8PI 9\o\0\ ssaixi^M &r^s OMM ii 

xii ^ eJ- ^0^21 5§i i^o. 

^§ B|St S§g £ 7 CHI £Aia am SOI fiH HH 0(400) Oil EH § (sputtering) &*{0II 9\o[0\ S 

^ ^g#(420)oi *Ht»BAi xiuspii qisxi^ wot ise ^^e(420)2^ xii^a oiidi^n^ 

01 ° , 0||tJ| ^§(420)21 #H0||fe HI^OI £fr£M M£ Mil (430)01 M§ao. 

oi^ ( oil til ^ g(420) §y en ^^(430)^ ^e.i£j^, ois dh^h^ ss(440)oi x-ii^aci. 

oi^ f ^loii^ s £3 ^bd(23om ni^m^ai g§oi Mm, &m e^j 3 

^y(230)oi Hisraa. 

s^a £ 10 lkxi £ 12011^ » ^soii 21 e ^ ^jw ^aioipi- saisich 

¥ SWI ^A| Oil CHI 2|§[ a- ^5 ^^(230)011^ &IAJ- 2^(340)21 ^H^2f " ^§ dl§" M S 

0^1 ^Xlg u}A\ IIH&(233)0| IS^Q. OIEDI, " ^§ 01 S U^^'6f^l 1:1 0|Q. OI CEH , SOhai a 
X|g *}M HH &(233)2J d^A^ S^(340)2J Elxl LM ^1^2^ X|§a S¥l LUOjjAH D[^BQ. 



2 ) 



01^1 AH Xng S ^5 ^3 (230)2] £0^1 &Xlg &}Af nH@(233)2] =0122, a ^ Xl§a LHOII 
iHSH StM ^^0101 , *}At 3^(340)2] HI x| 01 Of . 

0121- ^oi eofai axie ^ai- hh 0(233) 2] #mmo\ a (230)^ i^t §?, ^ai- 

2^(340)111 £0^1 &X|g ^Al- HH0(233)Oil 2|ff £0^1 sJ^SI^" 4^ 

OlffH, £0^1 ^X|§ &IAI- nH0(233)M2] fjEH^ £¥ e^6^AH 33|^ Cf^ m, ^^^OI^AH 2| £ 
0^1 aXlg &}AF IIH 0(233)2] ^01 S ^01 AH ^ Cf = £^ Xll^g ^ 2ACf. 

a^>ii^ £o^i axis n}j0(233)e2j ^oi^ e^a^AH =oi ah ^ a§ ^, £ohai axie ^ai- 

nH0(233)M2J §EH^^ £^ Cf2}|| £|£^ Xll^^ 4- 2iCf. 

m& £ 11 £^ £ 13011 £Aia af2f ^oi a (230)2j lu^ ^§ ^ixi2j §■ ^^eoi u 

CH XI Cfi E £!A^(235)S §S&2^M| ^AH ¥ 3^X1 ^A|0j|2| ^lUM ^>£^ 

^X1I^£^, a ^5 £3 (230)^ nfill SJOII eiiM, ^ CHI ^Sa ¥^2J ^ 

moi ^eixi^ mmo\ Afgaa. 

OlffH, a g^MOl <ME}X\±= ^^2] ^H^^ «A| 2^ AH 2 ^H2| ^A|01l2f O^^FXI^ oh§5A|§xI 

2] o[A^ 2^2] ^H4^2I ^§ dlM, H^^6f^| ^CH^ CHgaa. 

oiceh, ^ a e^eoi ^eixi^ ^^2j ¥ixi^ &}a^ 2^2] ni x\m ^i^£^ xisa s?i lhoiiah gHga> 
3Hi esi25Mi 2 ^H2j hh0oi e^^oii trie.)- gsai^ eo^i m&m m±mm 4= 

oi8K ois ^sspi ai^ gg§ ^sa^ omit ^o. 

£ 1151 i= B ^fe HI 2 S ^bd(230)M Xll^oPI ¥1611 AH ^ 2iXH £ 12 01 1 £A| 
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& OF 21 ^01 IIf§2| *OII §? S e^§OI biflb M^IOI^M D^eCh OI«, s 

g^MOl BEH3 0* » ¥SCHS g&2| ?H^^ 0^3(236)fi §8 ^ EH Oil AH S £§0| gJ 

Oiy- OIIS IS, A^ IIEH^ if ^M&o^MI Ui¥0il A^ §EH^ Se^SOl CfE 

§St 4- SICK 

»H . S*Aj ^Sel 3 }H°I ^AlOjfe g§^2S XII 1 i H ^ ^bd (220) Oil AH §A1§ SOI XII 2 S 
^5 £3 5?y (230)8 XII 1 S ^^(220)31 LH^ofb gJ ^ §J#0| 

a. 

01 2f 301 * « §*&0| ^£ij§j S?, etAHj SSjSSA|g»(300)S^EI CI ^M3I0I£|}= sf^2J fl£3|- 

3»| H8>Hfc UK 01 M ?loHAH £ 13011 SEAIS tttSI 301 * £j §^ 0 | 3 ^5 S 

3 (230)01l{=r £ ^Xl ^y(500)Q^ ^3, HBI. BtAtSSIOI xHd|go^ AH ah ^Ah 0 | 

ansa. 



Mfg2J MM 

01 #011 A) # All SMI SSS dhOil 2|o*E, 2!S S-^101 ^£1301 0l*p§ £0i|AH£ CI^SMOPI- Dt^m ^ 

S3AISM* ^BBOII CTJ-Bh gaSfE! £0MI fll^tt 4= 2l§g £iS S^OIIAH 

*JJ^ Si SQie OIS 3^31 £U| £i 4> Slfe CfSff 131 3J= 

a. 

6^1 Oil Alt £ BtSSI UH^ff gAIOHSS SSShO) SSohaXISh 6HS JI^OtOUH S#2| X\^m 
Dm »EfB SPI2I ^61§?2| g?H0il :>|XH£! » »S2| A># 9! SSjSS^EI KOIUXI &te Sfl LH 
0)1 AH S iSi a ^6^1 ^§ g ^SAIIJ 4- OlSHtf 4- SIS 20ia. 



^57; g?£l g& 
S^S 1 

c^^joi g- XHI 1 SI »«AI3lte XII 1 BJI; 

£>0| HI 1 Si XI39 S?H UjCHIAH 33*! » 4« ^40H2| S £}At nHg«0|| S3 SKA £PI XII 

1 SI S XII 2 S2^ £3A|3|i=r HI 2 Ef3{| ; 

XII 2 Si SJ§ HI XI ■ 3>fe ^AhS sSSHAISflSI BtAI- 3^ HH^MOll XII 3 & 

5II; 9t 

&D\ &M 2^ nH^i^¥£1 BJAJS #^l XII 2 SOI ^Ol S ^A^ M^iS e^S^AH SAhSICH 20^1 

&#oi xii>ia^ xii 4 &3IM 5^6^ eoheii xii^^ *}A\m ^ssai cn^Mdi ouah^j 
a. 

2 

xii 1 &011 ?io\A-\, ^2|o| ok M 2^ nHei3i #01 s &m m^m^ ^§ bie^ dhss 

2|2|£j Ah^| bh A ^ hh^MHI a^| xi S¥l LjjOilAH ^gSf^l ^S£Jb ^Ah§ ««§SA| 

CH^«M£I OilAH°j g-S. 

§^PS 3 

XII 2 »0|| iUOiAH, 40I ^§ blM^ 1:1£J &MM ^§SA| 01 fl M &l Oil Ai 2| SB. 
S^PS 4 

XII 2 SOII £10UH, ^Pl XI§S S¥lfe &IAI- 2^ IIH&°J Hlxiei £iAHj °»§SA| 01 S * £1 Oil AH 
S^S 5 

xii 1 soil &oiAH, &d\ s bjai- m&ib ¥}M nHe^j ?ixi^ &m ^n\m mi, &d\ s^a^ 

M&li *}M 2^ HH§!2| «[§8 #1 &^IIM ^fe ^A^ ^§SAI 01 »E| Oil AH 2| 

as. 

6 

^^^01 g- «5§ XII 1 Si ^A|5H1= S^! , #^l XII 1 Si S3£>0f XI §3 go, l^AH M 

f?^e[ S ^51 ^ XII 2 g£g ^S£l£^ £PI XISS a« LH Oil AH ^i i^fe S ^Ah 

lIHeoi S ¥XHS Sfslb S 4^&; S 

i§ei hi x\m s &m nn@sj m¥oii «>m *±k\ 2^011 ssi s^m 

^XK #31 &|Af CHSS^ SI 2^, £D\ ^AhS^ ^ #P| Si S^oj A^OI Oil ^ 

SJ£|^ 5^5fb ^SSAlSxIM 5§5fb ^Afg ^§SA| CH^JMdl . 

7 

XII 6 SOII ^CHAH , #3| S 5| M^^6MI 6fb 3I^0|£]^ #31 XISS #0| XII 

1 s^Hj ni x\o\ &Mm ^ssai oisMdi. 

S^PS 8 
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si 6 son 9io\M, feoi m ai-Ai twees soi si 1 s^sju digs qhs£I2, s:>i g eui no 
ea s 2}ai ss:w soi si 1 s^oi as sss axisi^ sj-ah 2h§hai oismsi. 

S^PS 9 

si 8 soil aiouH, sui ±g dies i:iei a.un ^ssai oi^M£i. 

S^PS 10 

SI 6 if Oil SSOU-I, S3I g &>Ah DHeSS S3I g- !SS 4B°I AHS ggl S^f 3|§ 1 

ggaoi, gfS^oj S3I g- &}A| UlSSa jgOlfe &0IS ^A|§ 9!j§SAI 01£!g£l. 

S^PS 11 

SI 6 SOU 2JOUH. S3I S DH§!SS £}D\ § ^B°J H£H£¥EI 3IS §S 

sen ssaoi, sni s yAi mmm°i ^oife e¥ lisis §se soia a.uig ^ssai chsm 

£1. 

§?S 12 

si 6 son siouh. s:>i a siai mesa ^s 



Xn=A ± a O, 0< a <A . 0< a < 2 ) Oil a 8101 ^S3ffl, 

XnS § ^A| IBiesi =0112, Afe 2 = °| HlxlOIOI, a fe ®D\ XISS g?l LH0IIAH2I gHgSHHI S 

safe ^is^ei ba>s °«§sai chsjmbi. 

S^PS 13 

SI 6 SOU 210UH, S3I S ^Al m@fg S3I § S£ ^<2°i a¥ S iiii 01 = 311 &}AIS 
9i|§SA| CH£!g£l. 

S^PS 14 

SI 13 SOII 210UH, g§SOI Cfg ?gg &;>| S 4^&°l LH¥0II Altf g^o£ g^S BAIS ™ 

SfiAl 0)<ajS£|. 

S^PS 15 

SI 6 SOII SiCHAH , S3I S ¥S1 s SOI SI 1 SOI S3I S ^A| msoil &AI3AI S2 ¥^afe 

¥^0||fe S3| SI 1 US 4PI eiAl 2^25 ^A|A|3|fe g ¥^ SXI 4=B0| CH &AH 9»g 
SAI OISMSI. 

S^PS 16 

SI 15 SOII 2101 AH, S?l m ¥£ SXI 4=BS ¥£Slfe ¥SS fig 31 §, Jfi, S>Ah xH £18101 

§S8 eiAIS 2«§SA| 0|g|«£|. 

S?S 17 

2^*joi §5f ghfe j|| 1 || g^A|3|fe gi; S! 

£g S¥3f£B 3>fe WIOI^ 3I&0II SSBCH 2I¥£¥9 1EHS a^£i 2t fSl 

i= si 1 mm x\m& s?i uioiiah sff*ia si 2 §2? s§§! ^. sia}s ^ssaisiisi 

as mas i^fe eiAi a^oii ggsife s e# ssskx etAis ^saAisxioii Aiga^ g 

S3 §x| . 
S^S 18 

SI 17 SOII 2iCH AH , S^l S S?l tHI Ol ^ 3I&2J S*SO|| if SSaCH, S?l S 4= 

e°i 401 Mflsis ^s s^i &m a=ia as nixi uioiiah gHssi^ii ssei^ g § 

XI. 

S^PS 19 

SI 17 SOII SICHAH, S^l g ^tf 4=9§ feOI b||OI^ 3|&°| LH¥0|| g^affl, &OI S 4=&2| S 

^1 sflsis S3i B^A^ a^a s^i as nixi g?i yoiiAH eage^i gsafe s sxi. 

S^PS 20 

SI 18 S £fe SI 19 SOII aiCHAH. S3| g ^BOIIAH g^S S3| SI 2 SS S3| SIAI E^JH S 
88^= SSafe S S3 3x1. 

S?S 21 

gaoiiAH m&m mm &Mm 5«§5Aisxia e.ui a^oii s^sioi ci^seiioia ceh eo^i m 

SOI &«g8HI Sffe 521 B^APIfer nHB QI0IE1M S3| e^A^a = S 3ISfiS agSJfe B31I; 

S3i Me Qioiaoii □§8ioi i^ssoii m e& njies sssife ssi; 
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